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Abstract

In the aortic stenosis group, the left ventricular (LV) muscle mass index was a good param-
eter for predicting the prognosis. Associated mitral valve disease had no influence on long term
survival after aortic valve replacement. In the aortic insufficiency group, associated mitral valve
disease had a marked influence on the results of aortic valve replacement. In general, the aortic
insufficiency group had less clinical improvement postoperatively than the aortic stenosis group.
In the annuloaortic ectasia group, left ventricular enddiastolic pressure (LVEDP) might be the pre-
dictor to the prognosis. This group had the worst prognosis, of the three groups. Early operation
should be considered for patients who have no, or only mild symptoms of, aortic valve disease.
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Abstract. In the aortic stenosis group, the left ventricular (LV)
muscle mass index was a good parameter for predicting the prognosis.
Associated mitral valve disease had no influence on long term survival
after aortic valve replacement. In the aortic insufficiency group, as-
sociated mitral valve discase had a marked influence on the results of
aortic valve replacement. In general, the aortic insufficiency group had
less clinical improvement postoperatively than the aortic stenosis group.
In the annuloaortic ectasia group, left ventricular enddiastolic pressure
(LVEDP) might be the predictor to the prognosis. This group had the
worst prognosis, of the three groups. Early operation should be considered
for patients who have no, or only mild symptoms of, aortic valve disease.

Key words : aortic valve replacement, late survival predictor, aortic
stenosis, aortic insufficiency, annuloaortic ectasia.

The optimal time for aortic valve replacement (AVR) and the prognosis in
patients with aortic valve diseases are difficult problems. Reports so far on
predictors of the timing of AVR have been few and contradictory.

Clinical assessment, hemodynamic study, and quantitative angiographic
measurement of the left ventricle may provide parameters for the prediction of
survival after AVR. The purpose of the present study s to assess preoperative
clinical, hemodynamic, and angiographic factors that might define perioperative
and long-term survival following AVR.

MATERIALS AND METHODS

The records of 51 patients undergoing cardiac catheterization before aortic
valve replacement between 1972 and 1978 were evaluated. Out of them, 34 patients
{10 patients with aortic stenosis (AS), 16 patients with pure aortic insufficiency
(AI} and 8 patients with annuloaortic ectasia (An)) had suitable data and are the
basis of this study. The remaining 17 patients were excluded because quantitative
angiographic data was not available.

Clinical, hemodynamic and quantitative angiographic variables were recorded
from the medical chart or catheterization data as shown in Tables 1 and 2.

All patients underwent heart catheterization. Cardiac volume was measured
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by the method of Dodge (1). Peak systolic stress was determined by the formula
of Timoshenko (2). FEccentricity ratio was measured by the method of Fischl (3).
Left ventricular muscle mass was calculated by Rackley's method (4).

AVR was performed using cardiopulmonary bypass with mild hypothermia,
moderate hemodilution, and left coronary artery perfusion in most cases. The
Starr-Edwards model 2320 ball valve was used in 12 patients, Bjérk-Shiley valve
was used in 13 patients and Lillehei-Kaster Valve was used in 9 patients. Anti-
coagulants were administered to all patients throughout the postoperative period.

Postoperative follow-up data were obtained from the records of hospitals
and/or by interview of patients. We analysed the data precisely to identify the
clinical, hemodynamic and angiographic variables that predicted the long-term
survival in each group of AS, Al and An.

From these data, all patients were classified into two groups, that is, an im-
proved group or an unimproved one. The improved group was defined as
patients who achieved asymptomatic status or whose symptoms improved by at
least two classes in the New York Heart Association (NYHA) classification. The
unimproved group was defined as patients who were unimproved after AVR, or
improved by only one class of the NYHA classification, or who died from car-
diogenic causes.

RESULTS
Preoperative data. In the AS group, there was a significant difference in LV
muscle mass index (P<{0.05) and mean pulmonary arterial pressure (PAP)
(P<{0.05) between improved and unimproved patients. There was no signifi-
cant difference in the other parameters (Table 1).
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Fig. 1. The New York Heart Association (NYHA) functional class of 34 patients before
and after aortic valve replacement. AS, Patients with aortic stenosis; Al, Patients with aortic
insufficiency; An, Patients with annuloaortic ectasia. Number in parentheses indicates number
of patients.
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Four patients of the AS group belonged to Class IV of the NYHA classifi-
cation, four patients were Class IIl and 2 patients were Class II (Fig. 1).

In the AI group, there were no significant differences in any parameters
between improved and unimproved patients (Table 1). One of the 16 patients
was classified as Class IV of the NYHA classification. Five were Class III, and
ten were Class II (Fig. 1).

In the An group, there was a significant difference in LVEDP (P<0.05)
but no difference in the other parameters (Table 1). Clinically, six were Class
IV, and the other 2 patients were Class III of the NYHA classification {Fig. 1).
In the An group, 7 were complications of Marfan's syndrome and the other
patient suffered from the aortitis syndrome (Table 2).

Postoperative data. In the AS group, one of the Class IV patients died from
the low cardiac output syndrome on the 16th postoperative day. Two of them
had excellent improvement to Class I. The remaining patient had only minimal
improvement. Two of the Class III patients died from congestive heart failure,
on the 45th postoperative day and five months after AVR. Two patients in
Class II preoperatively improved to Class I (Table 2). In the Al group, 2 pa-
tients died-from left heart failure, one was Class IV and the other one was
Class IIT preoperatively. One of the Class III patients had clinical improvement
to Class I, th1_;ee improved by only one class, and four had no clinical improve-
ment. The remaining 6 patients of the Class IT group improved to Class I

(Table 2).
TABLI;‘: 2. CLINICAL DATA OF EAGH GROUP (AS, Al };ﬁn An)
: NYHA QTR . ;
Age Sex Diagnosis ’b*disiﬁ 5 psrl;l;%l;jrlc F(i)li(;‘i';du]) Outcome
Aortic stenosis
31 M AS+MS [ ] 61 53 I’}A‘éR(S'E”) 4yr.10mo. Doing well
26 M AS I ] 5 55~ AVR(B-S§21) 4yr.2mo. Doing well
38 F AStMS @ 1 62 59 AVR(BSED Doing well
30 F ASTMS ¥ [ 65 55 AVRESED 50 7m0 Doing well
37 M AS I [ 62 51 AVR (B-S§21) 3yr.7mo. Doing well
46 F ASIMS [ ] 71 65 QA‘(’]R(L-KW‘) 2yr. Doing well
_ Died from CHF
3 F AS . n — 60 AVR (S-E$10) death on 45th POD
' Died from CHF
4 M AS ¥ — 54 — AVR (S-E£10) death f())mo.after surgery
AVR (B-S%21) n digitalis
42 M AS+MS NV O 57 60 MG 3 yr. 5 mo. & diuretics
. __  AVR(L-K{16) Died from LOS
50 F AS+MS v 78 MG death on 16th POD

Table 2 continued
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Table 2 continued

NYHA  cTR Surgical Follow-up

Age Sex Diagnosis bclas; S procedure period Outcome
Aortic insuficiency .
20 M Al I I 59 49 AVR(S-E£10) 6 yr.9 mo. Doing well
18 F AI I [ 60 50 AVR(S-E49) 5 yr.2 mo. Doing well
23 M Al I I 5 49 AVR(S-Ef9) JAyr.2mo. Doing well
41 F Al £ 1 63 57 AVR(B-S£21)  4yr.2mo. Doing well
40 M AI I [ 52 48 AVR(B-S£21) 2 yr.9 mo. Doing well
52 M Al B 1 59 52 AVR(B-S#23) lyr.llmo. Doing well
42 M AI I 1 63 65 AVR(LK#18 1lyr.7mc.  Doing well
67 M AI+MS I T 50 45 ﬁ\(l}R(S-E#lO) 4yr. 10’m0. "On diurctic;
. _ AVR(S-E$9) ‘ Died from CHF
3 F Al+Ms N 63 MC Death 4yr. after surgery
33 M AI+MS 1 1 60 57 fA‘éR(B'S*‘Z?’) 3yr.2mo.  On digitalis
AVR (B-Sg21) ~On diuretics
26 F Al+MR U0 1 73 70 G4 S 3yr.Zmo. g igitalis
- . AVR(B-S$23) ) : Died from LOS
50 M AI+MR Ul 60 MAP dgath on 5th POD
20 M Al+Ms I 1 47 50 {VRWKEO 1y 906 On digitalis
53 M AI+MS U0 | 56 60 Q‘éR@'K“G) lyr.7mo.  On digitalis.
55 M Al I [ 71 65 AVR(L-K$16) lyr. ~Dn diuretics~
On diuretics
52 M Al I 1 5 52 AVR(LK:16) 10mo. & digitalis
Annuloaortic ectasia T
25 M Marfan NV 1 65 52 ?X%igls;a#“) 6 yr.9 mo. ’Iﬁoing well~
20 F Aortitis § 1 75 59 g‘r‘;ﬁfg‘:#“) 6yr.lmo.  Doig well
3 F Marfan § [ 73 57 Bentall(LK$18) 7mo. Doing well
. _ AVR(S-E414) Died suddenly
29 M Marfan V — 7 grafting Death 5 yrs. after surgery
32 F Marfan § — 5 — gx%i(nséw D' peath - Died on table
= Died suddenly
39 M Marfan [ — 79 Bentall(B—S?ZQ) Death 3 yrs. after surgery
30 F Marfan N — 73 — Bentall(B—SﬁZ9) Death ""Died on table
AVR (L-K318) Died from GHF
) 49 M Marfan b — 5 — grafting Death on 11th POD

NYHA : New York Heart Association, -MS: Mitral stenosis, MR : Mitral regurgitation, .
S-E: Starr-Edwards, B-S: Bjork-Shiley, L-K : Lillehei-Kaster, MC : Mitral commissuro-
tomy, MAP : Mitral annuloplasty, CHF : Cohé’estive heart failure. POD : Postoperative
day, LOS: Low output syndrome. Other abbreviations are the same as those in Table 1.

The An group had 5 deaths, that is, 2 of the Class IV patients died sud-
denly, 3 years and 5 years after surgery. Two of the Class IV patients died
during operation. One of the Class IIT group died from congestive heart failure,
The rest of this group had excellent clinical improvement (Table 2).
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DISCUSSION

Determining the optimal time for AVR is the most difficult decision, es-
pecially for patients with aortic valve disease who are asymptomatic. Valve
replacement is commonly undertaken for relief of symptoms. Other indications
include relief of critical stenosis, control of infective endcarditis, prolongation
of life and preservation of left ventricular function.

Usually, clinical findings were used to determine the optimal operation
time, or to predict the time when the left ventricle suffered irreversible impair-
ment. Frank et al. (5), in previous studies on the natural history of isolated
aortic stenosis, reported a three year mortality of 36%, 52% at five years, and
90% at 10 years. The onset of left ventricular failure generally has been con-
sidered to be a grave prognostic sign in patients with AS; moreover, previous
studies suggest that the onset of synzopz carries a poor prognosis, even if the
duration of the syncopal periods varies considerably.

In aortic incompetence, Spagnuolo et al. (6) found that the triad of marked
radiographic evidence of LV enlargement, wide pulse pressure and electro-
cardiographic diagnosis of ventricular hypertrophy identified patients at high
risk for the development of congestive heart failure, angina, or death.

However, these clinical data are of limited assistance in asymptomatic or
mildly symptomatic patients with AS or AI who exhibit some clinical features.
There have been some studies (7-9) on parameters for predicting the prognosis
after AVR, but most group include all kinds of aortic valve diseases together for
study. We emphasize that the three kinds of aortic valve disease (AS, ATand An)
should be analysed independently, because we suspect that each aortic valve
disease has its own indices related to prognosis and the optimal operation time.
In our study, for instance, a significant difference between AS and Al was
evident in some parameters (the period from the onset of symptoms to operation,
perfusion time, stroke volume index (SVI), enddiastolic volume index (EDVI),
endsystolic volume index (ESVI), ejection fraction (EF) and LV muscle mass
index) even before operation.

In the AS group, there was a significant difference in the LV muscle mass
index and the mean pulmonary arterial pressure between the improved group
and the unimproved group. The improved group had a higher value for the LV
muscle mass index than the unimproved group. In AS, the left ventricle of the
improved group can compensate for the chronic pressure load by hypertrophy in
order to normalize wall stress and overcomc the elevated afterload. As a result,
LV systolic pump function remains normal. The unimproved group, however,
does not have enough LV hypertrophy to compensate for the chronic pressure
load, so it may show less clinical improvement after surgery. For this reason,
the LV muscle mass index is a good parameter for predicting the prognosis in AS.
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The improved group showed higher mean pulmonary arterial pressure than
the unimproved group. More cases are needed to identify the cause in detail.
There was no significant difference in other parameters in the AS group,
possibly because patients with AS maintained good left ventricular function even
in late stages of the disease.

In AS, deaths were confined to the Class III or IV patients of the NYHA
classification. Duvoisin et al. (10) reported that patients in Class III or IV
showed low suvival rates after AVR in both the short and long term. Eight of
10 cases had angina before surgery (the frequent symptoms in AS), although
there was no relation between symptoms and prognosis. Six patients had mitral
commissurotomy for mild or moderate degrees of mitral stenosis. One died
from congestive heart failure. Other patients had marked improvement to
Class I. Therefore, association of mitral stenosis, even mild or moderate, had
no direct effect on the prognosis.

In the AI group, there was no significant difference in any parameters
between the improved group and the unimproved group. Seven of 9 patients,
who were not improved after AVR, had associated mitral valve diseases (mitral
regurgitation or mitral stenosis). On the other hand, 7 of 9 patients with
isolated Al and no mitral valve disease had remarkable clinical improvement
postoperatively. Therefore, the association of mitral valve disease apparently
has a marked effect on the prognosis in the Al group.

In contrast to chronic Al acute Al has a volume load placed suddenly on the
left ventricle, which results in an increase in wall tension. The left ventricle,
dilated by the sudden increase in volume without compensatory hypertrophy,
has much greater systolic stress upon its wall and falls rapidly into left ventri-
cular failure. These patients should be treated as candidates for emergency
surgery.

In the An group, Murdoch (11) reported that the average age of 72 cases
who died was 32 years old, and that the causes of death were mostly cardio-
genic. LVEDP might be a good parameter for predicting the prognosis, because,
in our study, the unimproved group had significantly higher values of LVEDP
than the improved group. In general, annuloaortic ectasia has the worst prog-
nosis. Nasrallah (12) reported a 5 year mortality rate of 57 % in 30 patients who
underwent surgery. Most patients died suddenly from acute dissection after
operation.

The An group are mostly candidates for operation, but the prognosis is poor
because of the basic disease.
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